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1 a) let z; = r;(cos By +isin 6;) and z, = r,(cos B, + isin 6,)

z; _r(cos@; +isin 6;) ry(cosf; +isin 6;) (cosB, —isin ;)

z, 1,(cos@, +isin 0,) 1,(cosf, +isin 6,) (cosB, —isin ;)

~zy 11 (cosfycosb, +sin 0y sin 0;) + i(sin 6; cos, — cos O; sin 6,)

Yz, 1 (cos? 6, + sin? 6,)
Z; T
mE —1{cos (6,—6,) +isin (6, — 0,)}
Z; 1N

Z1
arg_— = (6,—6,) 0, =argz,,0, = argz,

2
z

1
arg— = argz, — argz,
Zy

3w
——1+l—\/—[—+lT] \/_[cos—+LsmT
1

Zz=1+\/§i=2[ +l—] \/—[COS—+lSII’13]
zl_\/i{ (371 n>+__ (371 n)}
Zz— > cos 773 isin 173

B 1{ 57T+ 571}

—\/7 cos % isin 12
7y —1+i (1+1)(1+\/_l) <\/§—1>+,<1+\/§>
— i
z;, 1430 4 4 4
e A _ 1 5n_\/§—1 ' 5t V6—v2
vz 12T 4 ST T T,

l zy 1 57'[_1+\/§
mZZ—\/Esm12 2




b) z=x+1iy where x,y €R
z—1 (x-D+iy [x-D+iylllx+1)—iy]
z+1 (x+1D+iy [(x+1D)+iy][(x+1)—iy]

(P -D+y? yx+1-x+1)+y?
T D24y T e+ D242

_ xP+yi-1 iy 2y
T+ 2 +y2 e+ D2+ y2

(z—l)_n "R (z—l)_o
"W+ Tz )T

B(ZE -1)

The arch ACB (without the point A and B) representing the locus of P, such that

(z—l)_n
AB\Z+1) 72

The arch ADB (without the point A and B) representing the locus of P, such that

(z—l)_n
M\Zr1) 72

z-DE+D)=[((x-D+iyl[(x+ 1)+ iy]

=(x2-1-y)+iyx+1+x-1)
=(x?—y2—1)+i2xy
arg(z—-1)(z+1)=nmn sIm(z-1D(z+1)=0

xy=20



Ify=0zisrea ~z=0and|Z| <1
Then the line AB (without point A B)
Representing the locus p such that arg(z — 1)(z+ 1) =&
If x =0 zispurely imaginary - z =iy
z-1)=-1+iy
z+1)=1+1iy
z-1DE-1) = (-1+ i) +iy)
=-0*+1)
arg(z—1)(z+1)=n  foral valuesofy
~Thelocusof Pisthe yypcp
2. Letzy =x; +iy; ,2, =x, +iy, where xq,y1,%,,¥, ER
21— 23 = (% — x3) +i(y1—y2)
71— 251* = (1 — 22)* + (y1—Y2)?
= (x1” + x2°) + (11* +32%) — 2(x1x2 = 1Y)
212 = (% + iy1) (xz2 — iy7)
= (X1x2 + ¥1¥2) + i(1X2 — x1Y2)
X1X; + y1¥2 = Re (212;) or Re (z12,)
|21 — 251* = |21 |* + |2,1* — 2Re (2,27)
Since |z;| = |z;| = |z3]
zy =cosf + isinf
z, = cos(f + a) + isin(6 + a)

z3 =cos(6 — B) + isin(6 — B)

Zl+Zl+Zl=O

cosf +cos(@+a)+cos(@—B)=0———(1)

sinf + sin(@ + a) +sin(6 — ) =0———(2)
From (1)

cost9+2cos(9+a;ﬁ)cos(a;ﬂ)=O
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. a—p
cosG+251n(9+T)+cos(

a+p

)=0

2
a_
~ tan (9 +T'B)=tan9
~a—f=0 a=f
From (2)
cos@ +2cosBcosff =0
6£0  -cosf=—o . p=2r
cos s cosf = > o~ B 3
zy =cosf + isin6
- (9+2”)+ [ si (9+2”)
Z, = coS 3 i sin 3
_ (9 2n>+ . (9 271)
Z3 = COS 3 isin 3
P,0P. _ i
2Vl ==
A
A
Py
P,
£ 2m
6 >
2
3
Z
p P

P; P, P; isan equilatera triangle



b) Letz=x+iywherex,y e R
z—2i=x+(y—-2)iandz+4=(x+4)+iy

z—=2i x+@-2)i [x+@-2)]l(x+4)—iy]
z+4 (x+d)+iy [(x+4)+iv][(x +4) —iy]

_xx+ D) +y(y—-2) i(y—Z)(x+2)—xy
T (x+4)24y2 (x +4)% + y?

z—2i
Re(z+4)=0 ox(x+4)+y(y—-2)=0

x2+y2+4x—-2y=0
+492+ @y -12-(\5) =0

= Thelocus of Pisacircle which has the center (—2,1) and the radius /5.

m(z—Zi)_(y—Z)(x+4)—xy_ 4y —2x — 8

z+4 (x +4)? +y? C(x+4)24y2
; (z—2i>_0
m z+4)
~4y—-2x—-8=0 x—2y+4=0

The locus of P Such that

z— 20
m ()4 m(Z57)=0

—4 A(1,0) Re (2)
AN = min 1] 1-2x0+4 5 e
=minimum |z — 1| = |—F— — =
V12422 V5



letz=x+iy x,y€ER
Re(z) =x;  |Re(2)| = ||
lz| = /x? +y*
|z|? = x* + y?, |Re (2)|* = |x|?
~ |z|* = |Re ()|
|z| = |Re ()| Equality wheny =0
Letzy =x; +iy; ,2, =x, +iy, where xq,y1,x5,¥, ER
71+ 23 = (% + x3) +i(y1+y2)
|z + 2| = (x1 + %) + (¥ +Y2)?
= (x1” + y1°) + (2% +¥2%) + 2(x1 22 — ¥172)

|z + 2| = |2, |* + |2,|* + 2Re (2127)

or

|z + z,1% = |z1|* + |22|* + 2Re (2,77)

{lz1] + 122132 = |21]* + |251% + 2|21 || 2,
{lz1] + 12213% = |z + 23|* — 2Re (21Z3) + 2|24 ||z, |
{lz1] + 1221}% — |z, + z3|* = 2{Re (2123) + |241|2,1}

= 2{Re (z1Z3) + |z1||z,|}

= {\/(xlz + 12 + (22 + y22) — (1%, — 3’1}’2)}

Let (1% 4 y12) 4 (x2% 4+ y22) — (102 — y1¥2)?

= (X1, — %2¥1)* = 0

Va2 + 312 + (622 + ¥52) — (x5 — y172) = 0
|2111z5] — Re (2123) = 0
{zi| + 122132 — |21 + 25|12 = 0

{lz1] + 12213 = |2y + 2,|?



|z1| + |z2| = |21 + 25|

|z; — Zz|2 —{lz1] - |Zz|}2 = 2|z1||z;| — 2Re (z,2;) from (2).(a)

= {\/(x12 +112) + (x2% + y2%) — (xgx2 — )’1}’2)}
=0

|21 — 251* = {lz1] = |2:1}* 2 0

|21 = z51* = {|z1] = |2, [}?

|2y — 75| = |z1] = |z,

—lzy — 23| = |z;| = ||

zZ+1

if |z|=1 , then ——
z“+z-6
Letz=x+ iy wherex,y arered:

z+1
z2+z7z—6

2_ |z + 1)? |z + 1]?

T z24+z—-6]2 |z + 32|z — 2|2

lz+1?=|x+iy +1?2=(x+1)?+y?=x*+y?+1+2x
=2(1+x) since |zl=1ox?2+y%2=1

lz+3?=|x+iy +3?=(x+3)2+y2=x>+y?+9+6x
=10+ 6x =2(5+ 3x)

lz=2?=|x+iy =2]?=(x—-2)?+y2=x?+y2+4—4x
= (5—4x)

_ 2(1+x) _ 1+x)
T 2(54+3x)(5—4x) (5+3x)(5—4x)

k

k(G+3x)(5—4x)=1+x

—12kx? —5kx + 25k =1+x

—12kx? — (1 +5k)x — (25k — 1) = 0

Sincex € R (1+5k)>+48(25k—1) >0

1225k —38k+19 >0

2 38 k+(19 )2> 192 1
12257 " \1225/ ~ 12252 1225




19 \? —864
(k— ) >
1225 12252

.k can have any value

zZ+1
——| have dll real values.
z24+72-6

a)

i)

z =cosf +sin6

z™ = (cos@ + sinf)"™ = cosnb + sinnd

= (cos @ + isin8)* = cos 40 + sin40 — — — (1)

(cos @ + sin0)* = cos* O + 4i cos3 O sinf — 6 cos? O sin? f

—4icosfsin30 +sin*4 — — — (2)
Equating real part of (1) and (2)
cos 48 = cos* @ — 6 cos? §sin? § + sin* 6
EZZfZ =1-6tan’0 +tan* 0 (cos4 0+0, 6=02n+1) %)
If
0 I coszx4=cosz=0
8 8 2

~1—6tan’f+tan*6 =0

6+ V36 —4

tan? 0 =
an 2

tan?0 =3 + 2\/§=(\/§+1)2

stanf =vV2+1>1

0 =—
8

tan’0 = 3 — 2\/§=(\/§—1)2

tanf =vV2—-1<1



T
stan—0 =vV2 -1

1 V3 i m m
Z=E(\/§+i):7+z=c058+ising

2011

V3 +i m . my\2011
= (cosz + lsm—)

2 6

+ isin

( 2011w ) 20117‘[)
cos

71 71
= CcOoS (167.2 T+ ?> + isin (167.2 w+ ?>

_ 77T+_ 7
—cos6 lsm6

T T
—cos——isin—
6 6

I
/l\
| S
+
T
~——

letz = cosfO +isin6

z° = (cos 56 + isin56)

—1 = cos(2km + m) + sin(2km + )

cos 56 +isin50 = cos(2k + 1)w +sin(2k + 1)«
~50 =Qk+1rn

_7'[37'[ 7 9w
~575'™5 5

Thefifthroot of (—1) are

Tl,'+. . T

Z1 = COS— 1SIn—

L 5 5
37T+, _ 3m

Z> = COS— LSINn—

2 5 5

zz =cosmw+isinm

77T+ I
Zy = COS— LSINn——
4 5 5



9n+_ 9
Ze = COS— 1SIn—
> 5 5

5 +1=z+1[z*-23+2%> —z+1]
z+1=0 z=-1, z=cosm+isinm
~ Therootof z* —z3+z2 —z+1=0arez, 2, 23,24

We know that

A (1
23 =2z; =cos¢ —ising

3 3m
Zy = Zy = COS?— lSln?

F1 S [
-'-zl+zz+z3+z4=2(cos§+lsm§)=1

Since «a, 3,y, 8 aretheroot of the equation

ax* 4+ bx3+cx?+dx+e=0

ca+B+y+6=—
a+pf+y m

rr+_ 1
s cosS—+isin— ==
5 5 2
6 D
100
40 T
100 94
m DI
70 L
100 10 D
ﬂ 100
100 H
30 i D
100 S 109 90
100 D'
95
100 D'
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70 40 6 70 60 10

30 5

D)= X X X X
p(D) 100 100 1004_100 100 100

X
*700 % 100
_ 168+420+150 738 369
N 1000 ~ 10000 5000

D
SRR

70 40 6 60 10
700" (100 X100 T 100 % 100)
= 369

5000

70 y 840 xsooo
~ 100 " 10000~ 369

588

=—=0.796
738

30 5
100 " 100
P(S/D) = 369

5000
5

30 5000
= X X
100 100 369

_ =0.203
369

70 % 40 % 6

100~ 100 " 100
P(T/D) = 369
5000

_70><40><6x5000
~ 1000000 369

_ 8 =0.227
369
i)
_(cy 0<sy<?2
fb’)_{o o/w

Since f(y) ispdf [ f(»)dy =1
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i)

y Y1 y2]”
F(y)=J cydy=f Eydy=[7]
—00 [00] 0

1
F(y) =3

1
A —_
f) 24
1 i
0 | R
0 2

[e9) 2 2.,,2

E(y)=f_ yf(y)dy=Jo y% dy = | %dy=

2.3 472
y y
50 = [ Gav= H
0 0
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=?=2
V(y) =EQ?*) —[E(D)]?
40?2
=2-(3) =3

a) probability of the fish that can be saved (P) = 20%,
Total number of fish (n) = 20

i) P(n=14)= 20¢,,(0.8)1*(0.2)°
= 0.10909

i) Pm=10)= 29¢;,(0.8)1°(0.2)1° + 20¢C,;(0.8)11(0.2)° + 2°C,,(0.8)1%(0.2)8
+20¢,5(0.8)13(0.2)7 + 2°C1,(0.8)1%(0.2)° + 29C,5(0.8)*>(0.2)>
4+ 200,.(0.8)16(0.2)* + 2°C,,(0.8)17(0.2)3 + 2°C,5(0.8)18(0.2)2

4+ 20€,5(0.8)19(0.2)142C,,(0.8)2°(0.2)°

= 0.99944

i) P(n<16)=1-Pn>16)=2°C,,(0.8)17(0.2)3 + 2°¢,5(0.8)18(0.2)% +

200.5(0.8)19(0.2)* 429 €,,(0.8)2°(0.2)°

= (0.58855

b)

i)
e Mm"
P(r) = '
r

P(x<3) =p(x=0)+P(x = 1) + P(x = 2) + P(x = 3)

e 77 e 77l o772 o773

P ==ttt 3
=e”’ 1+Z+ﬁ+ﬁ
1 2 6
= 0.0817
i)
Px=22)=px=2)+Px=3)+Px=4)+P(x=5)+P(x=6)+
Px=7)

Px<2)=1-p(x<2)=1-P(x=0)+P(x=1)
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P(x=2)= 0l 1
=1-—e7 [1 + 7]
= 0.9927
(iii)
e 77°
P(x=5)= 5]
=0.1277

14



